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The literature on the intoxication of intestinal obstruction reveals the fact that 
no  direct  study  has  been  made  of  the  renal  function  in  this  condition.  Yet, 
there is indirect evidence of functional impairment in spite of the fact that  the 
present  histological  methods  fail  to  show  definite  alterations  in  the  kidney 
parenchyma. 
HartweU,  Hoguet,  and  Beckman  (1,  2).  report  finding  degeneration  of  the 
tubular  epithelium at  autopsy  in  many  of their  dogs  dying from  experimental 
obstruction of the  intestine, but we assume  that  these changes were post mot- 
tern or were due to some secondary factor or to antecedent disease, for no demon- 
strable kidney lesions have  been  found  in  animals autopsied  immediately after 
death from uncomplicated obstruction in this laboratory. 
Indirect  evidence of functional derangement is found,  however,  in  the  rapid 
increase in the non-protein nitrogen of the blood during the intoxication, as first 
reported  by  Tileston  and  Comfort  (3)  in  a  small  number  of  human  cases  of 
obstruction and observed experimentally in dogs with isolated loops of the small 
intestine or with  simple obstruction, by Cooke, Rodenbaugh,  and Whipple  (4). 
These observers have shown  that the non-coagulable nitrogen of the blood rises 
rapidly to a  high level, often from  100  to 300  per cent above the normal, which 
level is  sustained until  death  in  fatal  cases,  or  until  the  clinical symptoms  of 
intoxication have subsided in those animals that recover.  The creatinine nitro- 
gen  shares  decidedly in  this rise as  shown  by these same experiments  (4),  and 
in  this  connection we wish  to  refer  to  the  conclusion of  Myers and  Lough  (5) 
that: "The creatinin rises  above  2.5  rag.  per  100  co. of  blood  almost  without 
exception only  in  conditions  with  renal  involvement."  In their studies these 
observers were dealing with cases of true nephritis in which the crcatinine of the 
blood had perhaps accumulated over a  relatively long period of time because of 
a  failure on the part of the kidneys to  eliminate it at the normal rate.  In the 
case of acute intestinal obstruction, on  the other hand,  a  much  more rapid rise 
in the various non-protein nitrogenous constituents of the blood is made possible 
by the  greatly increased rate of tissue protein catabolism.  Upon removing the 
source  of the  intoxication it is found  that  the  blood non-protein nitrogen soon 
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returns to normal again.  In spite of this difference, however,  between the case 
of true nephritis and what has been observed in acute intestinal obstruction, the 
possibility remains that the high  values found for the creatinine  of the blood in 
the  latter  condition  may be due  in  great  part  to  its  retention  by temporarily 
disabled kidneys. 
At the time that observations (4) were made showing the high blood non-pro- 
tein nitrogen in intestinal obstruction, it was observed that the level of urinary 
nitrogen  excretion  was very high,  at  times twice  or three  times normal.  This 
great increase  in nitrogen elimination  indicated that a  large excess of body pro- 
tein  was being broken  down  and  it was  thought  that  this  phenomenon might 
explain  the high non-protein nitrogen of the blood.  However, it was shown  in 
later experiments (6)  that this increased protein breakdown gave the usual prod- , 
ucts of the normal protein catabolism, obser~ced, for example,  after protein  feed- 
ing.  It cottld not be denied that there was a possibility that small amounts of toxic 
split products might be formed by this abnormal protein catabolism, but present 
methods of analysis give no positive evidence  for this.  In view of the fact that 
there was no positive proof that  toxic  substances  were  formed from the  excess 
protein catabolism, it became very difficult to  give any satisfactory explanation 
for the heaping up of non-protein nitrogen  in  the blood.  It was recalled  that 
the  normal kidneys can excrete enormous amounts of normal nitrogenous  end- 
products and even this great protein catabolism of obstruction should  be easily 
taken care of by a pair of normally functioning  kidneys. 
The  above  brief  statements,  therefore,  indicate  a  lack  of definite 
information  regarding  the  eliminative function  of the  kidneys during 
periods of intoxication due to intestinal obstruction.  It was with the 
purpose  of  supplying  this  information that  the  present  study was 
undertaken. 
Methods. 
Dogs,  mostly  females,  were  used  in  all  the  experiments.  Only 
healthy  young adult  animals were  selected  after being under  careful 
observation for several days at least, during which time the urine was 
examined with reference to its specific gravity, reaction,  and albumin 
and  cast  content. 
The dogs chosen were then  allowed in most instances  to  fast  sev- 
eral days  (3  to  5)  after which  various  renal  function  tests  were per- 
formed  on  them  in  exactly  the  same  manner  and  under  the  same 
general  conditions  which  were  to  obtain  in  the  later  experiments. 
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later  experiments on  the  same  animal.  Following  this  preliminary 
examination of the animal, a simple obstruction of the small intestine 
was made by section of the intestine with inversion of the cut ends. 
In Dog 19-55  (Tables vnI  and IX) an isolated loop of the ileum was 
made in the usual way and the remaining ends of the intestine were 
united by a  lateral anastomosis. 
Methods for the measurement of renal efficiency were chosen which 
are simple  to perform but which give a  reasonably accurate idea of 
the  activity of  the kidneys at  the  moment of examination.  • None 
of  the  longer  tests  involving  special  diets  or  the  administration  of 
various  substances  by  mouth  could  be  employed  because  of  the 
tendency to vomiting and diarrhea during the intoxication. 
Since there exists a  general concensus of opinion among those who 
have made a  comparative study of the various  renal function tests' 
(7,  8, 9)  that no single test so far devised is entirely adequate to de- 
tect every type of kidney impairment and to distinguish renal injury 
from the extrarenal factors often involved, we have selected the three 
following methods: (1)  that of measuring the urea-excreting capacity 
of the kidneys; (2)  the phenolsulfonephthalein elimination method of 
Rowntree and Geraghty (10,  11);  (3)  that of determining the rate of 
excretion of injected sodium chloride. 
The first method, that of measuring the power of the kidneys to 
excrete urea,  was  carried  out  by  determining  the  blood  urea  and 
simultaneously the rate of urea excretion in most instances after the 
injection of urea.  These values have been expressed in the form of 
the ratio 
Urea in 1 hr.'s urine 
Urea in 100 cc. of blood 
after the method of Addis and Watanabe (12)  and Watanabe, Oliver, 
and Addis (13).  These workers propose the use of this simple  ratio 
after  the  administration  of  urea  for  determining  the  quantity  of 
functioning renal tissue.  Under the strain imposed by the adminis- 
tered urea,  the kidney with a  diminished amount of secreting tissue 
reveals its  lack of reserve power by a  lowering of the ratio.  They 
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normal animal unless urea is given, when it becomes apparent that the 
maximum capacity to excrete urea is exceeded more readily after the 
secreting  tissue has been cut down one-half. 
In  the  present  study there  is  no process comparable  with  that  of 
removing a part of the cells and leaving the intact cells in a perfectly 
normal  condition  as  in  the  experiments  of  Addis  and  Watanabe. 
Nevertheless, if a  large number of the  cells are injured  so that  their 
individ.ual  ability  to  function  is impaired,  the  effect upon  the  ratio 
should be the same, and, if this impairment is very marked,  the ratio 
should fall even when no urea is injected.  The urea of both the blood 
and  the urine was determined in our experiments by the Van Slyke- 
Cullen modification of Marshal's  urease method  (14,  15). 
The phenolsulfonephthalein  test was applied according  to the pro- 
cedure outlined by its authors,  Rowntree and  Geraghty  (11).  Often 
during  the  period  of intoxication  isotonic  saline  or  glucose  solution 
was  injected  intravenously  and  in  every  case  the  animal  received 
more  fluid  during  this  time  than  during  the  corresponding  control 
period, in order that  the volume of fluid lost to  the body by way of 
the alimentary  tract might be made up in part at least. 
In the third method, that of measuring the efficiency of the kidneys 
in  excreting  sodium  chloride,  the  salt  was injected  intravenously  in 
hypertonic  solution  and  its  excretion  over  short  periods  was  fol- 
lowed, as in the case of the injected urea, both before and during the 
period of intoxication.  The  total  chlorides  of the  urine  were deter- 
mined by the  McLean-Van  Slyke method  (16). 
During  the  periods  of observation  the  dog  was placed  in  a  large 
metabolism cage fitted with a  simple harness which holds the animal 
during  catheterization  in a  comfortable,  fixed position,  thereby mak- 
ing this process easy to perform by one person in a few minutes time. 
The  bladder  was  thoroughly  rinsed  with  lukewarm  distilled  water 
just  before  and  at  the  end  of  each  period.  Collection  of  samples 
was always begun a few minutes before the end of the period in order 
that  it  could be discontinued  sharply, at  the  expiration  of  the  time 
al]otted.  In  cases  of  diuresis  following  the  injection  of  urea  or 
saline  solution  the  bladder  was  catheterized  more  frequently  so 
that  the  samples  could  be  collected  directly.  Night  samples  alone 
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EXPERVM'ENTAL  OBSERVATIONS. 
Not all  the  experimental  data  are  submitted  because some of the 
experiments were incomplete or complicated by factors not intended 
to  be  present  which  introduced  difficulties  in  the  interpretation  of 
results.  We  may  say,  however,  that  thc  other  exl~eriments  which 
are not tabulated  confirm  the points made in this  communication. 
TABLE  I. 
Dog  18-13g.  Simple  Obstruction  of  the  l:eum.  Blood  Urea.  Phenolsulfone- 
phthaleln Elimination. 
I  t Blood  I Phthal-[ 
ur  a  ein 
Weight.  ~  elim.  ina- 
Date.  10~ cc.  in ~°~rs.] 
•  1918  lbs.  rag.  per cent I 
June18140"51  31  I  71  ] 
Remarks. 
No  food given since June 15.  Fasting continued. 
June 19 
June 20 
"  21 
"  22 
Simple obstruction of ileum. 
38.7 
37.5 
37.0 
50 
74 
69 
49 
37 
Recovery satisfactory. 
Dull.  Acts sick.  Some feces. 
Very  dull.  Intoxication  develops  rapidly.  Vomiting 
and diarrhea during day.  Dead next morning. 
Dog  18-138. 
Ratio: 
TABLE  II. 
Simple Obstruction  of the Ileum. 
Urea in I  Hr.'s Urine 
Urea in 100  Cc. of Blood 
Date. 
1918 
June 18, p.m. 
Urea  Urea  Blood  urea 
injected, excrete,  per hr  per  100 cc. 
gm.  gm.  mg. 
20  1.89  123 
1.61  106 
0.92  91 
Hou 
m 
1 
2 
3 
' Simple 
Ratio 
15.3 
15.1 
11.6 
Remarks. 
Control. 
Marked diuresis. 
June 19  obstruction of ileum. 
June 22, p.m.  20  0.64  212  3.0  Intoxication of intense grade. 
0.40  164  2.4  Urine  not  much  increased  by  in- 
jection of urea. 
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Dog  18-138  (Tables I  and  //).--Long  haired  mongrel,  female;  weight  40.5 
pounds. 
June  18,  1918.  After 3 days fast 20 gin.  of urea dissolved  in  118  cc. of dis- 
tilled water were injected intravenously.  Phenolsulfonephthalein  was given intra- 
muscularly at the same time.  The simple urea ratio 
Urea in 1 hr.'s urine 
Urea in 100 cc. of blood 
was then determined for each of the following 3 hours (Table II). 
June 19.  A simple obstruction was made 10 cm. above the ileocecal valve. 
June 20.  Dog was quiet  but  did not act sick.  Small semisolid stool.  Tem- 
perature 39.5°C. 
June  21.  Somewhat dull.  Appears sick. 
June  22.  Moderate  intoxication  in  forenoon.  More  marked in  late after- 
noon.  Pulse weak.  Vomiting bile-stained  mucus.  Slight  diarrhea late in  day. 
Temperature 38.9°C.  Died during the night. 
Autopsy.--Lungs and heart normal.  Peritoneum  clean and glistening.  Small 
intestine  distended  with  gas and  a  thin,  slimy,  slate-colored  fluid  which  had  a 
putrid odor.  Portions of the mucosa were engorged and velvety.  A few petech- 
ial  hemorrhages were  seen  in  it.  Stomach  contained  slight  amount  of  bile- 
stained  mucus.  Liver  and  spleen  moderately  engorged  with  unclotted  blood. 
Kidneys  normal  in  appearance  both  grossly  and  microscopically.  Remaining 
viscera likewise  negative. 
The  protocol  of  Dog  18-138  together  with  Table  I  shows  the 
typical  acute  reaction  following  a  simple  uncomplicated  obstruction 
of  the  small  intestine,  although  death  does  not  ordinarily  occur  in 
such a  short  time.  The animal usually recovers from the immediate 
effects of the operation and may remain active and bright for several 
days  and  in  certain  cases  many  days.  Then  rather  abruptly,  the 
symptoms  of  intoxication,  namely  dullness,  temperature  reaction, 
weakness  of  the  pulse,  vomiting,  and  prostration,  appear.  The  dog 
may  remain  in  this  condition  for  several  days  before  death  or  may 
show a  rather  precipitous  decline  and  die  during  the  night  following 
the first appearance of these symptoms.  In either case the blood urea 
may soar to  twice  or three  times its normal  value just  before death, 
rising  gradually  from  day  to  day  in  the  cases  in  which  the  symp- 
toms  appear  early  and  very  rapidly  in  the  instances  of  sudden 
intoxication and death. 
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and a  corresponding gradual diminution in the percentage of phenol- 
sulfonephthalein eliminated per 2  hours. 
In Table II are presented data regarding the effect of the acute in- 
toxication upon the urea-excreting power of the kidneys as measured 
by the urea ratio.  It will be seen from these figures that  the excre- 
tory function  as  far as urea is  concerned is  far below normal.  The 
ratio of the urea  excreted per  hour  to  the  urea per  100  cc.  of blood 
was lowered from an average normal value of 14 before the obstruction 
was made to an average value of 2.6 during the height Of the intoxi- 
cation on the  day preceding the death of the animal.  The decrease 
in  this  ratio is,  therefore, much  more  striking  than  that  in  the per- 
centage of dye eliminated. 
Dog 19-17. 
TABLE III. 
Simple Obstruction of the Ileum.  Blood Urea. 
Elimination. 
Phenolsulfonephthalein 
•  Blood  Phthalein 
Date.  Weight.  urea  elimination  Remarks. 
10P  er.  in 2 hrs. 
191g  lbs.  rag.  per cent 
Aug.  8  30.3  28  70  Dog fasted 3 previous days. 
"  9 1302 I  27[  72  [ 
Aug. 10  Simple  obstruction just above ileocecal valve. 
Aug. 11 
"  12 
"  13 
29.0 
28.5 
27.3 
24  67  I 
41  63 
97  Mere 
t race.  ] 
Light  attack  of distemper.  Recovery from opera- 
tion satisfactory. 
Distemper worse.  Intoxication definite in p.m. 
~r 
220 cc. of g salt  solution given intravenously soon 
after dye injection.  Vomits; diarrhea.  Killed. 
Dog 19-17  (Table III).--Thin, long haired mongrel;  weight  30.5 pounds. 
Aug. 10,  1918.  Simple obstruction made just above the ileocecal valve. 
Aug. 11.  Dog quiet.  Shows  slight distemper.  Pulse and temperature normal. 
Aug. 12.  Weaker.  Distemper somewhat  worse.  Laparotomy wound in good 
condition. 
Aug. 13.  Very dull.  Vomits bile-stained  mucus.  Moderate diarrhea.  Tem- 
perature 39.7°C.  Killed at 10.40 a.m. 
Autopsy.--Heart  normal.  Lungs  show a  few hyperemic areas over the sur- 
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moni~.  The liver, spleen, and kidneys show moderate engorgement of blood. 
The intestine above the point of obstruction is moderately distended with slimy, 
putrid yellowish  green fluid and gas.  Its mucosa is hyperemic.  The peritoneum 
is quite free and has its normal sheen. 
Microscopic Examination.--Kidneys  show a  very  slight degree of  cloudy 
swelling.  Otherwise entirely normal.  Other organs likewise normal except for 
slight congestion of the smaller blood vessels. 
The  data given in  the  protocol  of  Dog  19-17  and  in  Table  III 
serve to illustrate the second type of reaction to acute experimental 
obstruction;  namely,  that  in  which  the  symptoms of  intoxication, 
including an increase in  the blood urea,  appear  comparatively sud- 
denly only a short time before death.  The percentage of the test dye 
eliminated in this case was not decreased below the normal level until 
the  last  day when  the  most marked  drop  was  recorded.  So  little 
dye was eliminated, in fact, that it could not be accurately estimated. 
Reference  to  the  table  shows  that  the  rise  in  the  blood  urea  was 
equally abrupt. 
In  this  particular  instance  the  resistance  of  the  animal  to  the 
agent  causing  the intoxication was  doubtless much  lowered by  the 
accompanying attack  of  distemper  (Bacillus  bronchisepticus)  which 
had greatly weakened the dog before the reaction to the obstruction 
occurred.  That  an  important part  of  the  depression  in  the  renal 
function was  not  due  to  the  distemper  may be  inferred  from  the 
figures given in Table XII which show the  absence  of any definite 
impairment of kidney activity as measured by the ability to excrete 
urea  and  phenolsulfonephthalein in  an  uncomplicated  case  of  dis- 
temper much more advanced than in this experiment. 
Dog 19-19 (Tables IV and  V).--Medium sized, short haired mongrel; weight 
22.5 pounds. 
Aug. 21,  1918.  Simple obstruction made 10 cm. above ileocecal valve. 
Aug. 22.  Dog very active and bright.  A small amount of milk and cracker 
meal eaten. 
Aug. 23.  Active and bright.  No  food given.  Temperature  38.6°C.  Pulse 
normal.  Vomits. 
Aug. 24.  Slightly  dull and weak.  Pulse  slightly weak.  Temperature  normal. 
Aug. 25.  Dog  very  dull.  Vomits bile-stained mucus.  Moderate  diarrhea, 
late in day.  Temperature  39.1°C.  Pulse  weak.  Died  during the night. Dog 19-19. 
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TABLE  IV. 
Simple Obstruction of the Ileum.  Blood Urea.  Phenolsulfonephthalein 
Elimination. 
Date. 
1918 
Aug. 18 
"  19 
"  20 
Veigh! 
lbs. 
20.4 
20.4 
20.2 
Phthl 
Hood  ein 
area  elimin 
per  tion 
)0 cc.  in 2 h 
rag.  per eel 
28  69 
27  68 
29  70 
No food previous  2 days. 
Aug. 21  Simple  obstruction  10 cm. above ileocecal valve. 
Remarks. 
Aug. 22 
"  23 
"  24 
"  25 
20.0 
19.4 
19.0 
18.4 
28 
36 
38 
93 
69 
53 
66 
32 
Recovery from operation. 
A few drops of urine lost. 
Slightly dull. 
Vomits  bile-stained  mucus. 
tion. 
Fluid  feces.  Intoxica- 
Dog 19-19. 
Ratio: 
TABLE V. 
Simple Obstruction  of the Ileum. 
Urea in  1  Itr.'s  Urine 
Urea in  100 Cc.  of  Blood 
Date. 
191g 
Aug. 18 
"'r  Urea  Blood 
Hour.  •  P  ~.1  excreted  urea per  I  Ratio.  ] 
--  mjec e~..__._~,  per  hr__  I00  cc__  __ 
I  gr~.  I  gin.  {  ra~. 
8.1s-9.1s  I  i  0.10  I  28  I  s's  I 
9.30-11.30  i  10  1  1"0461  91  I  11.5  I 
Remarks. 
No food since Aug. 13. 
Aug. 21  Simple  obstruction 10 cm. above ileocecal valve. 
Aug. 251"45-2"4513-5  10  0.0"2471734 19312"665  4.4  I D°g very sick" 
Autopsy.--Heart  and  lungs  normal.  Liver,  spleen,  kidneys,  and  mucosa  of 
small  intestine  above  obstruction  moderately  ¢ngorged with  blood., Small  in- 
testine above obstruction distended with the typical slimy, putrid fluid and gas. 
No peritonitis. 
Microscopic  Examination.--Kidneys  normal  except  for slight  amount  of con- 
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The  experiment presented in Tables IV and V  illustrates  the  type 
of reaction in which  the  development of the intoxication is relatively 
precipitous,  ending in death within  24  to  30 hours.  The  suddenness 
of  the  rise  in  blood  urea  and  the  fall in  the  percentage  of  test  dye 
eliminated  in  the  standard  time  is  almost  identical  with  that  ob- 
served  in  the  previous  experiment  (Table  III).  Dog  19-19  had  no 
distemper  and  lived  1  day longer than Dog 19-17.  This experiment 
serves as an  additional  check on the  previous experiment which  was 
complicated by the presence of distemper.  The  decrease in the  urea 
ratio is rather  striking here as in the first experiment. 
Dog 18-119. 
TABLE VI. 
Simple Obstruction  of the Ileum.  Blood Urea.  Phenolsulfonephthalein 
Elimination. 
Remarks. 
Phthal- 
]  Blood  ]  ein  ] 
Date.  ~relght.  urea  per  ellmin- [ 
100cc.  atlon  [ 
[__lin  2  hrs__ 
1~18  lbs.  ]  m.  m  cen~ I 
i 
Sept.  4  23.8  [  28 ]  76  [ Fasted 3 previous days. 
Sept.  5  Simple  obstruction of ileum. 
Sept.  6 
"  7 
"  9-18 
"  19 
"  20 
"  21 
"  22 
23.4 
23.2 
22.7 
22-19 
18.4 
17.7 
17.4 
17.0 
27 
22 
10 
23-37 
331 
57 
81J 
124~ 
140! 
~0 
72 
67 
61 )-67 
66 
51 
48 
22 
Recovery from operation satisfactory. 
Dog bright and active. 
Dog apparently normal during this period.  ½  pint of 
milk given on Sept. 18. 
Showed first signs of intoxication.  Dull.  Vomited 
small amount.  Temperature 39°C. 
Weak  and  dull.  Vomited more after eating  small 
amount of milk.  Pulse slightly weak. 
Extremely dull and  apathetic.  Vomited. No diar- 
rhea.  Temperature 39.5°C. 
Extremely  dull and  weak.  Vomited. Tenesmus. 
Late in p.m.  Temperature  37.4°C.  Died during 
night. 
Dog  18-119  (Tables  VI  and  VII).--Smalt  spaniel;  weight  23  pounds.  Has 
been employed several times previously for studies on proteose intoxication which 
will be reported in the following communication. 
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TABLE  VII. 
Dog  18-119.  Simple Obstruction  of the Ileum. 
Urea in I  Hr.'s Urine 
Ratio: 
Urea in 100  Cc. of  Blood 
407 
Date. 
Sept.  4 
Urea  Hour.  i"  ~.alexcretedlurea per  Ratio. 
8.20-9.201  10.1231  28  I  4.4  I 
9.30-11.301  10  [0.9171  71112.9  [ 
Remarks. 
Moderate diuresis. 
Sept.  5  Simple obstruction of the ileum. 
0.1191  28  4.2 
10  O. 7981  80  9.9 
0.1021"  30  3.4 
10  O. 7601  89  8.6 
0.1211  33  3.6 
10  0.6131  112  5.5 
0.1661  81  2.0 
10  0.6801 210  3.4 
Sept. 10  12.40-  1.40 
1.50- 3.50 
"  12  8-9 
9.10-11.10 
"  19  12.50-  1.50 
2-4 
"  22  10.20-11.20 
11.30-  1.30 
Dog quiet after operation. 
Moderate dluresis. 
No food given. 
Mild diuresis. 
Small  amount  of  milk  ingested 
on previous day. 
Slight diuresis. 
Dog very sick. 
No diuresis.  Extra fluid given. 
Sept. 7.  Still bright.  Temperature 38.9°C. 
Sept. 8.  Slightly dull.  Pulse.slightly weak.  Temperature 38.9°C. 
Sept. 9  to  18.  Bright but quiet.  Pulse and temperature normal. 
Sept. 18.  Given  ½ pint  of whole milk  containing lactose by stomach  tube. 
Most of milk vomited. 
Sept. 19.  Acts  dull.  Vomits  curdled  milk  and  bile-stained mucus.  Small 
mucus-coated stool.  Temperature 39°C.  Pulse  slightly weak. 
Sept. 20.  Somewhat  weaker  and  duller  than  on previous day.  Vomits bile 
and watery mucus.  Pulse weak. 
Sept. 21.  Extremely  dull  and  apathetic.  Vomits  small  quantity  of mucus. 
No diarrhea.  Temperature 39.5°C. 
Sept. 22.  Extremely dull and sick.  Continues to vomit.  Small hard mucus- 
coated  stool.  Pulse  weak.  Temperature  at  6  p.m.  37.4°C.  Died  during  the 
night.  Vomitus and fluid feces in cage. 
Autopsy.--Showed  considerable emaciation.  Heart and  lungs normal.  Peri- 
toneal lining normal.  Liver, spleen,  and  intestinal mucosa  above point of ob- 
struction  are  moderately  hyperemic.  Small  intestine  greatly  distended  with 
foul slimy fluid.  Kidneys normal except for a  slight grade of chronic pyelitis. 
Microscopic  Examination.--Moderate  grade  of  chronic  pyelitis.  Remainder 
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The protocol of Dog  18-119  presents a  marked contrast to  those 
given  above in  the  length  of  time  required for  the  intoxication  to 
develop.  The reason for this striking difference is not apparent from 
the data given unless we assume the possibility that  a low grade tol- 
erance has developed in the present case as a  result of the previous 
injections of toxic proteose, in  accordance with suggestions made in 
previous reports (17). 
Table VI shows a  relatively long period after the formation of the 
obstruction  during  which  the  blood  urea  and  the  elimination  of 
phthalein remained normal.  Following the ingestion of a very small 
amount of milk, most of which was vomited, the animal began to show 
symptoms  of  intoxication  which  continued  to  grow  more  intense 
until  death  3  days  later.  As  with  Dog  18-138  (Tables  I  and  II) 
there was found a  gradual increase in  the urea of the blood with a 
corresponding decrease in the amount of phthalein excreted. 
Table VII shows an interesting change in the ratio 
Urea in 1 hr.'s urine 
Urea in 100 cc. of blood 
both with and without the injection of urea.  The difference between 
the normal value of the ratio before the obstruction and on the last 
day before death is very marked, especially when urea was injected. 
The decrease in the ratio appeared sooner than the fall in the phthalein 
output and was much more marked, as will be seen from inspection 
of both  tables. 
At autopsy a  moderate grade of chronic pyelitis was found to be 
present although  the  remainder of the kidney both  microscopically 
and  grossly  appeared  normal.  To  what  extent  this  condition was 
responsible for the subnormal activity of the kidneys cannot be said. 
However,  since  the process  was  found  to  be  one  of long standing 
while the impairment of function as measured by the tests was lim- 
ited  to  the  last  3  days,  in  which respect it  corresponds  very well 
with the previously described experiments, it seems probable that the 
impairment was due to the intoxication associated with the obstruction. TABLE  VIII. 
Dog  19-55.  Closed  Loop  of  the  Ileum.  Acute  and "Chronic  Intoxication. 
Urea.  Phenolsulfonephthaleln  Elimination. 
Blood 
Phthal- 
Blood  ein 
Date.  Weight.  urea  per elimina-  Remarks. 
100 cc.  tion 
in 2  hrs. 
1918  lbs.  rag.  per cent 
Oct. 18-21  29.4  28-33  78-82  Oct. 19.  Chloride excretion determined. 
"  21  29.0  36  65  No food eaten.  Drinks considerable water. 
"  22  28.2  46  65  Refuses food.  Very dull. 
"  23  28.2  56  24  Dog  very  sick.  Vomits.  Diarrhea.  Febrih 
reaction. 
"  24  27.5  38  50  Still dull but brighter than on previous day. 
"  25  27.2  44  Chloride excretion determined for 24  hrs.  Dull 
Refuses food. 
"  26  27.2  54  Slightly improved. 
"  27  27.0  33  55  Eats little food.  Shows improvement. 
Oct. 28-  24.5-26.5  28-40  55-67  Nov. 6.  Chloride  excretion  determined.  Dol 
Dee.  3  practically normal during period 
Dec.  4  26.4  45-78  34  47  cc.  of  proteose  solution  injected  intraven 
ously.  Mild reaction. 
"  5  24.2  54  Recovered. 
"  9  23.5  54  66  Small dose of x-rays given. 
"  10  23.2  44  65  Dog clinically intoxicated. 
"  11  23.0  30  57  Slightly dull.  Fluid feces.  Vomited. 
"  12  22.7  38  57  Condition the same. 
"  13  22.5  58  54  Killed.  Autopsy. 
TABLE  IX. 
Dog 19-55.  Closed Loop  of the Ileum.  A~ute and Chronic Intoxication.  Excretion 
of Injected Sodium Chloride. 
Chloride  excretion  over  24 hr. period. 
Date. 
1918 
Dct.  19 
"  25 
Nov.  6 
Sodium 
chloride 
injected, 
gm. 
6 
1st 
2 hrs. 
1.88 
1.02 
1.89 
2nd 
2 hrs. 
gm. 
1.29 
0.58 
1.42 
i 
! 
3rd 
2 hrs. 
0.84 
0.41 
0.94 
4th 
2 hrs. 
gm. 
0.61 
0.32 
0.62 
Remain- 
der of 
24 hrs. 
I  gin. 
1.96 
0.83 
2.69 
Total 
24 hrs. 
gm. 
6.58 
3.16 
7.56 
Remarks. 
2  days  after loop  opera. 
fion--control.  Do 
bright and active. 
Dog  dull.  Vomited. 
No  food  on  previou: 
day,  or  during present 
24 hrs. 
Dog  bright  and  active 
Mixed  diet  given  or 
previous  day  and  dur. 
ing  experiment  b  3 
error. 
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Dog 19-55 (Tables VIII and IX).--Tall, thin setter, female; weight 29 pounds. 
Oct. 17,  1918.  Loop  of ileum  30  cm.  in  length isolated and an anastomosis 
made to reestablish continuity of small intestine. 
Oct.  18 to 21.  Dog bright and active.  Pulse and temperature normal. 
Oct.  21.  Slightly dull.  Vomits food  and  mucus.  Passes  soft  feces.  Pulse 
normal.  Temperature 38.9°C. 
Oct. 22.  Dull.  Vomits small amount  of mucus. 
Oct. 23.  Much  more  dull.  Acts  sick.  Temperature, 38.8°C.  Vomits  bile- 
stained watery mucus.  Passes soft and semifluid feces. 
Oct. 24.  Still dull but  slightly brighter than on previous day.  Vomits small 
amount  of  foamy,  bile-stained mucus.  No  diarrhea.  Pulse  and  temperature 
about normal. 
Oct. 25.  Dog dull and  weak.  Vomits.  Passed  soft  feces. 
Oct. 26.  Quiet  but  somewhat  improved.  No  vomiting or  diarrhea.  Pulse 
and temperature normal. 
Oct. 27.  Vomited small amount.  Fluid feces. 
Oct. 28 to Dec. 3.  Dog was quiet and acted weak but was moderately bright. 
Ate a  small amount  of food occasionally.  Weight varied from day to  day be- 
tween 24.5  and 26.5  pounds.  Blood urea varied from 16 to 40 rag. per 100 cc., and 
2 hour phthalein elimination varied between 55  and 67 per cent. 
Dec. 3.  Slight  distension  of  abdomen  with  faint peristaltic  waves in loop 
observed.  Dog slightly dull. 
Dec. 4.  1.75  cc.  of  toxic proteose  solution per pound of  body weight given 
intravenously; this produced a  mild grade of intoxication.  Recoyery from this 
was comparatively rapid. 
Dec. 9.  Distension of abdomen somewhat increased and peristalsis more  dis- 
tinct.  At 5.30  p.m. given 190 milliaml~ere minutes x-rays over abdomen in three 
doses3 
Dec. 10.  Dog  shows  greater weakness  and dullness than  on  previous  day. 
Vomited bile-stained mucus and food.  Moderate diarrhea. 
Dec. 11.  Brighter but very weak and  quiet. 
Dec. 12.  Greater dullness.  Pulse  weak. 
Dec. 13.  Very dull and weak.  Vomited; diarrhea.  11.30  a.m. Killed. 
Autopsy.--I-Ieart  and  lungs  negative.  Liver and  spleen showed  a  moderate 
degree of atrophy.  Pancreas normal.  Kidneys normal except for pallor of the 
inner cortical zone due to the deposition of fat.  Peritoneum clean and glistening. 
The isolated loop of ileum enormously distended with semifluid, slimy, greenish 
gray material with a fleshy, slightly putrid odor.  The muscular coat was greatly 
hypertrophied.  The mucosa of the loop was smooth and velvety in appearance 
with no visible signs of ulceration or necrosis. 
Microscopic Examination.--Kidneys  normal. 
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Table VIII with  the protocol of Dog  19-55  presents some 'inter- 
esting facts.  A 30 cm. closed loop of the lower portion of the ileum 
was isolated in the manner described elsewhere  (17) by making two 
sections  of the intestine, turning in the cut ends,  and reestablishing 
the  alimentary canal by a  simple  lateral  anastomosis between the 
remaining portions.  The  animal  recovered  satisfactorily from  the 
immediate effects of the  operation and remained active  and bright 
until the 4th day when symptoms of intoxication began to appear. 
These  symptoms  became  gradually  more  marked  until  the  6th 
day, after which they gradually decreased in intensity until recovery 
was apparently complete on the 8th day.  The cause of this reaction 
was possibly not the presence of the isolated closed loop but a tempo- 
rary stasis above the point of anastomosis,  since the loop itself showed 
no  enlargement or abnormal peristalsis  typical of a  distended loop. 
However, it cannot be denied that this may have been a loop intoxi- 
cation followed by improvement due to established tolerance. 
During  this  period  the  blood  urea  increased considerably above 
normal.  The  phthalein  elimination  showed  the  usual  downward 
movement on the day of the most intense intoxication and remained 
slightly below normal as long as the symptoms of intoxication lasted. 
The blood urea likewise remained above the normal level for a fasting 
dog until recovery. 
Table IX shows that the capacity of the kidneys to eliminate in- 
jected sodium chloride was also lowered to a moderate degree at this 
time and then returned to normal upon recovery. 
From  this  date  the  dog  remained practically normal for  over  a 
month, taking food daily and living without apparent inconvenience 
from the isolated loop.  On December 4,  1.75 cc.  of toxic proteose 
solution per pound of body weight were given intravenously.  Only 
a  mild  grade  of  intoxication  was  produced,  although,  as  will  be 
seen from Table VIII, the blood urea on that day,rose from 45 to 78 
rag. per 100 .cc. following the injection and the phthalein elimination 
dropped from 67 per cent on the preceding day to 34 per cent during 
the intoxication. 
The intensity of the reaction due to this dose of the proteose prepa- 
ration was appreciably less in this case than in the case of a normal 
dog (Dog 19-59).  A slightly larger dose, in fact, i.e.  2 cc. per pound 412  P-~ENAL FUNCTION  IN  INTESTINAL  OBSTRUCTION 
of  body weight,  was  shown  to  be  the  lethal  dose  for  a  normal  dog 
(Dog  19-29)  in  another  experiment.  There  appears,  then,  to  have 
been  a  slightly increased  resistance  to proteose  poisoning in  the  case 
of Dog 19-55 which suggests to us the possibility of this dog's having 
acquired  a  partial  immunity  to  such  intoxication  following this  sub- 
acute loop intoxication. 
The x-ray treatment  constitutes  part  of another  experiment,  which 
will be reported  at another  time. 
TABLE  X. 
Dog 19-42.  Simple Obstruction of the Lower Portion of the Jejunum.  Blood  Urea. 
Phenolsulfonephthalein  Elimination. 
Date. 
1918 
Oct.  10 
"  31 
Nov.  1 
Nov.  2 
"  3 
"  4 
"  5 
"  6 
"  7 
"  8 
"  9 
Veight 
27.0 
27.6 
Blood 
urea per 
100 cc. 
mg. 
29 
30 
Phthal-[ 
tion  [ 
in 2  hrs......1 
per  tenS[  ,o[ 
70 
Remarks. 
No food on previous day. 
Food given on previous day. 
Simple obstruction  at about middle of small intestine. 
27.5 
27.2 
26.8 
26.4 
26.0 
25.2 
24.0 
23.2 
28  72 
21  70 
25  39 
39  68 
48 
58  45 
50  32 
64 
Recovery from operation. 
Bright and active. 
Acts very dull. 
Drinks water  but refuses food.  Dull. 
Chloride excretion determined  (Table  XI).  Dull  and 
weak.  Vomits bile-stained  mucus. 
Duller than on previous day.  Vomiting increased. 
Condition unchanged. 
Chloride excretion determined  (Table  XI).  Very dull 
and sick. 
Dog 19-42 (Tables X  and X/).--Medium sized collie,  adult female;  weight  27 
pounds. 
Oct. 6, 1918.  Dog fasted 3 previous days.  Given 5 gm. of sodium chloride and 
10 gm.  of urea  dissolved in  250  cc.  of distilled  water  intravenously.  Chloride 
excretion was then followed for the next 24  hours in three subperiods; viz., 1st 
hour, next 2 hours, and remainder of 24 hour period. 
Nov. 1.  Simple  obstruction  produced  at  about the middle of small  intestine 
in the usual way. 
Nov. 2.  Dog is quiet but not dull.  Temperature 39°C. IRVI17E  MCQUARRIE AND  G.  H.  WHIPPLE 
TABLE XI. 
Dog 19-42.  Sim~le Obstruction o[ the Lower Portion  o[ the Yeiunum. 
Injected So.urn Chl-orid-e. 
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Excretion  of 
Date. 
lplg 
Oct.  6 
Sodiut 
chlorid 
injecte~ 
gm. 
5.0 
Chloride  excretion over 24 hr. 
period. 
I Next  I e  i3-1 
lsthr.  2hrg. I 24 hrs.[24 hrs. 
I 
Remarks. 
Fasted  3  previous  days.  Active  and 
bright. 
Nov.  1  Simple obstruction  at middle of small intestine. 
Nov.  6  5.0[0.395  0.412  1.180  1.987 
"  9  5.0  [ 0.105  0.176  0.233  0.514  Total period  about22 hrs. insteadof 24. 
Nov. 3.  Much brighter.  Normal pulse and temperature. 
Nov. 4.  Acts very dull,  lying down most of the time.  Small amount of pus 
in wound.  Pulse  slightly weak.  Temperature  normal. 
Nov. 5.  Still dull.  Drinks water but  refuses  food.  Pulse slightly weak. 
Nov. 6.  Dull and weak.  Vomited small quantity of bile-stained mucus.  No 
diarrhea.  Pulse weak. 
Nov. 7.  Condition unchanged. 
Nov. 8.  More  dull  Vomiting  increased.  Clinically  sick.  Temperature 
38.9°C. 
Nov. 9.  Very dull  and  sick.  Abdomen moderately distended.  Visible peri- 
staltic  waves.  Vomited  considerable  clear,  stringy,  bile-stained  mucus.  Hard 
feces  coated with mucus.  Pulse slightly weak and irregular. 
Nov. 10.  Dog died at about 6 a.m.  Fresh vomitus and fluid feces in cage. 
Autopsy.--Body still warm.  Rigor morris incomplete.  Wound showed slight 
amount  of  suppuration,  but  mostly  healed.  No peritonitis.  Heart and lungs 
normal.  Spleen  and  liver  irregularly engorged with unclotted  blood.  Kidneys 
negative except for slight pallor of inner zone of cortex due to deposition of fat. 
Pancreas  negative.  Small  intestine  above  point  of  obstruction  greatly  dis- 
tended with  typical semifluid,  yellowish green material  with  a  foul odor.  The 
mucosa is irregularly hyperemic but is not ulcerated.  The portion  of  intestine 
below the obstruction is contracted but has a  normal appearance. 
Microscopic  Examination.--Kidneys  entirely  normal.  Other  organs  likewise 
normal. 
Table X  (Dog 19-42)  shows a  gradual increase in the urea  content 
of  the  blood  and  a  corresponding  decrease  in  the  percentage  of 414  I~ENAL  FUNCTION  IN  INTESTINAL  OBSTRUCTION 
phthalein eliminated from day to day following the production of a 
simple obstruction of the jejunum. 
Table XI  gives the rate  of excretion of injected sodium chloride 
over a  24 hour period before the operation, on  the  5th  day  after- 
wards, and again on the last day before the animal died.  Inspection 
of the figures recorded on the various days shows a marked diminu- 
tion in the quantity of salt eliminated.  Between one-half and one- 
third only of the normal amount of total chlorides was excreted on 
the 5th day and only slightly less than one-tenth of the normal quan- 
tity appeared in the urine of the last day.  The degree of retention 
of  chlorides  during  the  intoxication  appears  to  be  much  greater, 
therefore, than that of urea and phenolsulfonephthalein.' 
In this case as in all the above with the exception of Dog 18-119 
(Tables VI and VII)  the kidneys appeared normal both grossly and 
microscopically, in spite of the terminal impairment of renal function. 
TABLE  XII. 
Dog 19-24.  Distemper (B. bronchisepticus). 
Urea in I  Hr.'s Urine 
Ratio: 
Urea in 100 Cc. of Blood 
Blood Urea.  Phenolsulfonephthalein  Elimination. 
Date. 
1918 
;ept,  5 
Sept.  8 
Sept. 19 
Urea 
Hour.  injected, 
gm. 
8-9 
9.10-10.10  10 
10.10--11.10 
Develops distemper. 
8.50-  9.50 
10-11  10 
11--12 
Urea  Blood 
excreted  urea 
per hr.  per  100 cc. 
gm.  mg. 
O. 131  29 
0.720  83 
0.659  81 
O. 174[  41 
0.727  94 
O. 658  92 
Ratio. 
4.'6 
8.69 
8.16 
4.2 
7.7 
7.1 
Phthal- 
ein 
elimina. 
tion 
in 2 hrs, 
per cent 
68 
60 
Remarks. 
Dog  active  and  bright. 
Moderate  diuresis  afteI 
urea injection. 
Dog  in  moribund  condi- 
tion.  Blood  pressure 
extremely  low.  Mod- 
erate diuresis after urea 
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Dog 19-24 (Table XII).--Large  Scotch collie, female; weight  30.5 pounds. 
Sept.  5,  1918.  At the end of 3 days fast urea ratio determined after injection 
of 10 gin. of urea (Table XII).  2 hour phthalein elimination  68 per cent. 
Sept. 8.  Began to show signs of distemper (B. bro~chisepticus infection)..  Acted 
slightly dull.  Sneezed occasionally.  Slight amount of exudate about nares and 
eyes. 
Sept.  10.  Frank  distemper.  Dull.  Temperature high.  Increased  exudate 
about nares and conjunctivae.  Weight 27.5 pounds. 
Sept. 18.  Condition much worse.  Very weak and apathetic.  Pulse extremely 
weak.  Lies in cage twitching  and jerking.  Nares and eyes covered with muco- 
purulent exudate.  Weight 23.5 pounds.  Phthalein elimination  for 2 hours,  61 
per cent.  Blood urea 42 mg. per 100 cc. 
Sept.  19.  Dog  moribund.  Condition  of  previous  day aggravated consider- 
ably.  Dye elimination  60 per cent.  Blood urea 41 mg.  3 p.m.  Killed. 
Autopsy.--Heart  normal.  Lungs  show  diffuse  patches  of  hyperemia  and 
edema.  Bronchial  passages  very  hyperemic.  Bronchial  exudate  mucopuru- 
lent.  Lymph  nodes  hypertrophied.  Liver,  spleen,  kidneys,  pancreas,  and 
gastrointestinal  tract normal. 
Microscopic Examination.--Kidneys  and  liver  show  slight  degree  of cloudy 
swelling,  but  are  otherwise  normal.  Lungs  show  engorgement  and  edema. 
Other organs normal. 
The last  experiment of the present series on a  dog with uncompli- 
cated distemper is included as a  control for one of the foregoing num- 
bers in particular  (Table III), in which the animal developed a  mod- 
erate case of distemper after the operation for the production of the 
obstruction.  It serves for a  check also on the other experiments be- 
cause of the common factor of low blood pressure in both conditions, 
which, if not controlled, might ~nvalidate any study on renal function. 
The severity of the infection was much more extreme in the present 
case  than  in  that  of Dog  19-17,  and  the  fall in  blood pressure  was 
much greater than is often observed in the intoxication of intestinal 
obstruction except in the last"hours after the animal has passed into 
a  state of shock. 
Table XII  shows  the non-influence of the most  advanced stage  of 
distemper upon  the urea ratio and  the phenolsulfonephthalein elimi- 
nation.  Although  the  blood  pressure  was  extremely low during the 
distemper period,  the  urea  ratio  and  the percentage of dye excreted 
were  only  very  slightly  below  the  normal.  This  fact  justifies  the 
assumption,  therefore,  that  the marked  retention of urea,  phthalein, 416  I~ENAL  FIYNCTION  IN  INTESTINAL  OBSTRUCTION 
and chlorides during the period of intoxication following obstruction 
of the small intestine is only in very small part, if at all, due to the 
factor of lowered blood pressure. 
DISCUSSION. 
The experiments presented in the above tables definitely clear up 
the question set forth in the early part of this paper with reference 
to the efficiency of the kidneys during the intoxication of acute in- 
testinal  obstruction.  The  excretory function is  decidedly impaired 
in tl~s condition. 
Individuals with intestinal obstruction show a  heaping up  of all 
non-protein nitrogenous substances in the blood.  Urea is most con- 
spicuous in this material.  The kidney is evidently unable to secrete 
any of these nitrogenous substances with its normal facility.  These 
substances are being formed with abnormal speed, so there is a great 
accumulation in  the blood  and  tissues.  The kidney in  this  condi- 
tion reacts much like the kidney of chronic nephritis, although there 
is  no anatomical injury and  the kidney of intestinal obstruction is 
only temporarily insufficient.  With relief of the obstruction and clini- 
cal  recovery  the  kidney  function  returns  to  normal.  This  injury 
can be repaired easily and leaves no trace behind, in as far as modern 
histological methods can  show. 
The decrease in output of fluid in the urine is due in part to  the 
loss  of fluid by  vomiting, but when fluids  are  given intravenously 
the lack of diuresis may well be explained by  the injury of renal epi- 
thelium.  It has long been known that certain proteoses inhibit the 
flow  of  urine,  but  the  experiments which  demonstrated  this  were 
performed before the day of kidney function tests. 
That  dogs  with  very  severe  distemper  and  bronchopneumonia 
show  little  if  any  drop  in  renal  function is  somewhat  surprising. 
It is  known that  these  animals  at  times  show  a  high  non-protein 
nitrogen,  but  never  approaching  the  high  figures  of  intestinal  ob- 
struction.  The  dogs  also  show  a  great  rise  in  the  basal  urinary 
nitrogen excretion, indicating a  considerable breaking down of body 
protein.  These facts demonstrate a  clear-cut difference between the 
intoxications of pneumonia and intestinal obstruction in dogs. IRVINE  MCQUARRIE  AND  G.  H.  W'ftlPPLE  417 
We wish to recall three important facts concerning the intoxication 
of intestinal obstruction: (1)  There is a great increase in the elimina- 
tion  of urinary nitrogen, which is  dependent upon  the intoxication. 
(2) There is a great increase in the non-protein elements of the blood. 
These two facts indicate cell injury.  (3)  There is a  decrease in kid- 
ney excretory function which is most clearly shown by the inability 
of the kidney to secrete the normal amounts of urea, sodium chloride, 
and phenolsulfonephthalein. 
The last fact is most important in establishing beyond reasonable 
doubt  the presence of some poison in  the blood stream.  These ex- 
periments taken together with those outlined in the next paper indi- 
cate  again  that  the same poison is  also present in  the lumen of the 
obstructed intestine.  Some may insist  upon  the isolation  of some 
poison  from  the blood  stream,  but  with  our present methods  that 
proof cannot be given.  In fact the whole blood is non-toxic, but this 
is  no  proof  that  no  poison  exists.  A  lethal  dose  of proteose  will 
disappear from the blood stream within 3  to 5 minutes and yet will 
work its fatal reaction which may require 6  to 8 hours or longer for 
its completion. 
We believe in picturing this reaction in the kidneys as a part of the 
general cell protein injury which results from the presence of the ob- 
structed intestine.  The poison, let us say, acts directly upon the epi- 
thelium of the kidney and causes temporary paralysis or impairment 
of its secretory function.  There is no histological evidence of any cell 
injury~ but we realize that function may be impaired without any deft- 
nite  change  in  structure.  Repair  of  this  injury  may  be  effected 
within 24 to 48 hours after clinical recovery from the intoxication. 
In the treatment of this condition no physician can afford to ignore 
this  established  fact  that  a  definite impairment of kidney function 
develops as a part of the intoxication of intestinal obstruction.  The 
two  conditions  usually  parallel  each  other  closely.  The  degree  of 
intoxication which may develop in ileus is sometimes hard to evaluate 
clinically.  We  suggest that  the non-protein nitrogen or urea nitro- 
gen of the blood, as well as the renal function, may give warning of a 
grave intoxication which may be masked clinically.  We  are  aware 
that ileus may persist with stormy symptoms for many days without 
really grave intoxication.  Again, the condition may appear to be mild 418  RENAL  FIYNCTION  IN  INTESTINAL  OBSTRUCTION 
clinically yet associated with high blood urea and a low renal function. 
In the last instance there should be no doubt of a serious intoxication 
and  the necessity of urgent measures. 
SUMMARY  AND  CONCLUSIONS. 
Associated  with  the  intoxication  of  intestinal  obstruction  there 
exists a  definite impairment  of the excretory function of the kidneys. 
The  degree  of functional  depression  corresponds roughly with  the 
intensity of the  clinical  intoxication. 
The decrease in the urea ratio and in the capacity of the kidneys to 
excrete  sodium  chloride  is more  marked  than  is  the  percentage  de- 
crease of phenolsulfonephthalein  elimination. 
The great increase in the non-protein nitrogen of the blood usually 
observed in acute intestinal  obstruction,  which has hitherto  been ex- 
plained as being due entirely to an increased rate of protein catabolism, 
is due in part  to retention  of the products released from the injured 
cell protein. 
It  is  probable  that  the  impaired  renal  function  is  due  to  direct 
action of the toxic substances upon the renal epithelium. 
The actual demonstration of this renal injury is perhaps the strong- 
est evidence so far obtained to prove the presence of an actual toxic 
substance in the blood during intestinal  obstruction. 
This obscure disability of the kidneys during  the height  of the in- 
toxication  of acute ileus  should  always be considered  in  the  clinical 
management of this condition.  It may also serve as a guide to indicate 
the  degree of intoxication. 
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